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Abstract: Currently, there is no generally accepted methodology for assessing 
residual oil reserves by type and nature of their distribution in the reservoir. The types 
and distribution of residual oil reserves are determined by a complex of natural 
(natural) and artificial (technological) factors, such as the complexity of the reservoir 
structure, the degree and nature of heterogeneity of reservoir properties of rocks, the 
density of the well grid, their layout, the mode of reservoir development, etc. 
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Introduction 
The development of effective measures to extract residual oil reserves has not 
yet been explored to the extent that it deserves, and according to many scientists, this 
is one of the main reasons for low oil recovery. 
According to existing concepts, oil remaining after field development is in the 
reservoir in the form: 
1) oil in stagnant zones of the reservoir, where, due to low pressure gradients, 
there was no oil movement;  
2) capillary retained oil (oil remaining in the areas where the displacing agent 
has passed, but the small holes are completely occupied by oil held in them by 
capillary forces);  
3) oil remaining in the reservoir in the form of a film on the surface of minerals 
(film oil);  
4) oil remaining in poorly permeable layers and areas bypassed by water;  
5) oil remaining in the lenses not penetrated by wells;  
6) oil remaining at local impermeable screens (faults, thrusts, etc.)  
Main part 
It is known that this or approximately this classification is adhered to by the 
majority of researchers dealing with oil recovery. 
However, researchers do not have a clear and unanimous opinion about the 
percentage ratio between different types of residual oil, both for one specific field and 
for different types of fields. As a rule, researchers name only the number of one type 
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of remaining oil, and only mention the other types of residual oil. For example, Acad. 
M.L. Surguchev identifies 5 reasons for the formation of residual oil:  
- dissection and discontinuity of formations; 
- heterogeneity of reservoirs in terms of permeability; 
- oil viscosity; 
- interfacial, molecular forces on the contact of oil with water and rock; 
- microheterogeneity of the porous medium. 
K.S. Baimukhametov identifies 14 types of reserves losses. 
- in the worst parts of the reservoir - "stagnant" zones; 
- in the worst layers of complex objects; 
- in dead-end zones; 
- in lenses and half- lenses ; 
- in the marginal parts of the VIZ; 
- in the roofing part of the layers; 
- in the "ring" zones; 
- in the areas of sharp "swelling" of the formation thickness; 
- in zones of contour contraction; 
- in areas not included in development; 
- in layers with lower rates of reserves recovery; 
- due to coning; 
- in burrow channels; 
- in thin layers, flooded strata. 
For a quantitative assessment of the types of losses of oil reserves during the 
development of deposits with water flooding, E.M. Vygodsky performed an expert 
assessment of the forms of deposit residual oil in the reservoir. 
According to the generalized opinion of researchers dealing with this problem, 
residual oil reserves (let's take them as 100%) are quantitatively distributed by type as 
follows (Fig. 1): 
1) oil remaining in low- permeability layers and areas not covered by water - 
27%;  
2) oil in stagnant zones of homogeneous formations - 19%;  
3) oil remaining in the lenses and at impermeable screens not penetrated by 
wells - 24%;  
4) capillary retained and film oil - 30%.  
Part of the residual oil (p.1,2,3), which is not covered by the waterflooding 
process due to the high macro - heterogeneity of the developed reservoirs and the 
presence of stagnant zones formed by fluid flows in the reservoirs, is 70% of all 
residual reserves, representing the main reserve for increasing oil recovery. The rest 
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of the oil (section 4) remains in the flooded reservoirs due to their 
microheterogeneity.  
Involvement in the development of residual oil, referred to the types listed in 
paragraphs 1, 2, 3, can be realized by changing the direction of filtration flows as a 
result of changing the operating modes of injection and production wells, compaction 
of the well grid, treatment of bottomhole zones and other methods. 
The situation is somewhat different with oil remaining in the formation in the 
washed zones after flooding the filtration flow. A number of researchers claim that 
this oil is in a film state and is distributed in the reservoir rock from which the oil-
bearing formation was formed. This oil film has anomalous properties and does not 
flow at the pressure gradients in the reservoir typical for oil fields. 
Conclusion 
Based on the generalization of the findings of studies on the distribution of 
residual oil in the reservoir, it can be concluded that: 
1) residual oil in the reservoir after its development exists in all the types listed 
above;  
2) the percentage ratio between various types of residual oil in the reservoir 
depends mainly on the heterogeneity of the reservoir, geological and physical 
conditions of occurrence and properties of rocks, conditions and rates of 
development, methods of maintaining reservoir pressure, oil production technology 
used;  
3) according to the literature, the share of each individual type of residual oil, 
depending on the factors listed above, can vary widely, and with some unfavorable 
combinations, the share of one of the types of residual oil can reach 50% or more;  
4) in most cases, using certain development and reservoir stimulation 
techniques, it is possible to significantly reduce the proportion of any one (at best 
two) types of residual oil. Oil remaining in the lenses not penetrated by wells can be 
recovered by drilling additional wells;  
5) analysis of the development of the same fields, carried out by various authors, 
showed that there are no unambiguous views on the oil recovery mechanism and, 
therefore, on the ratio of various types of residual oil in the reservoir;  
6) there is no unified, generally accepted methodology for assessing residual oil 
in the reservoir by the type of its occurrence;  
7) the lack of data on the types of residual oil makes it difficult to scientifically 
substantiate the use of one or another type of enhanced oil recovery at specific fields ;  
8) the opinions of researchers are unanimous that each field has its own 
distribution of residual oil inherent only to this field, and the ratio between the types 
of residual oil, even for fields of the same type, does not coincide;  
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9) the processes occurring in the productive layers after development and 
processes of oil redistribution in such reservoirs; 
10) there are quite a few techniques for modeling residual oil in the reservoir, 
but there is no and cannot be a complete physical modeling technique, since it is 
impossible to model lenses, faults, thrusts, stagnant zones and heterogeneity in the 
laboratory;  
 
11) the creation of a mathematical model of the distribution of residual oil in the 
reservoir is still difficult due to the fact that the oil recovery mechanism is not fully 
understood;  
12) the lack of information on the ratios of various types of residual oil in the 
reservoir hinders the use and development of secondary methods of enhanced oil 
recovery.  
The reason for the lack of information on the ratio of residual oil in the reservoir 
is an extremely difficult task. However, this task must be solved, since the recovery 
of the oil remaining after development is a problem in the very near future. 
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